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[bookmark: _GoBack]Table 1. The study areas. Tu = Tunhovd, Va = Valdresflya, Sul =  Suleskar, Tro = Tronfjell, IE = Imingfjell east, IW = Imingfjell west, M = Mår, V = Vågå, H = Haukeli. The centres of the study areas are given as coordinates. In total 183 vegetation plots (No) have been studied. Gr = grazed (+) or not (-), Prec = Annual precipitation in mm. Average (± standard deviation) snow indicator values WASi (for plots with a WASi value <3) have been calculated for the study areas. CoL = Total percentage cover of lichens, LH = Average lichen podetia height (cm), LH x CoL = Lichen height x Lichen cover (Lichen volume), LB = Measured lichen dry biomass (g m-2). 
	Area
	North
	East
	No
	Gr
	Prec
	WaSi
	Altitude
	CoL
	LH
	LH x CoL
	LB

	Tu
	60˚45`
	8 ˚72’
	4
	-
	542
	2.0±0.0
	760±1
	93±8
	11.4±2.3
	1075±300
	1992±405

	Va
	61˚39`
	8 ˚78’
	3
	+
	720
	1.6
	1428
	50
	1.0
	50.0
	76

	Sul
	59˚01`
	7 ˚10’
	20
	-
	990
	2.9±0.1
	972±80
	35±22
	6.1±1.9
	222±156
	245±122

	Tro
	62˚08`
	10 ˚42’
	8
	-
	570
	2.3±0.3
	990±76
	50±25
	11.3±3.2
	637±414
	893±639

	IE
	60˚19`
	8 ˚62’
	42
	-
	600
	2.2±0.3
	1191±43
	81±18
	5.9±2.0
	501±224
	897±440

	IW
	60˚18`
	8 ˚43’
	35
	+
	600
	2.3±0.4
	127±364
	94±6
	5.5±1.4
	517±120
	215±77

	M
	60˚10`
	8 ˚12’
	40
	+
	600
	2.4±0.3
	1307±49
	88±13
	3.3±1.3
	299±136
	133±63

	V
	62˚02`
	8 ˚97’
	34
	-
	370
	2.3±0.4
	126±529
	85±10
	6.1±2.0
	536±197
	713±318

	H
	59˚81`
	7 ˚24’
	33
	-
	1200
	2.7±0.1
	109±257
	47±19
	3.8±1.4
	182±98
	189±132




Table 2. Correlation coefficients between DCA species axes 1-3 and some variables estimated for the study plotss. WASi = Weighted averaged snow indicator value, CoL = Total percentage cover of lichens, CoM = Total percentage cover of mosses, LH = Average lichen podetia height, LH x CoL = Lichen height x Lichen cover (Lichen volume), LB = Measured lichen dry biomass in g m-2. 
	
	DCA 1
	DCA 1
	DCA 3

	WASi  
	0.85
	-0.38
	-0.05

	Altitude
	-0.36
	-0.66
	-0.24

	CoL
	-0.74
	-0.30
	-0.21

	CoM
	0.12
	-0.26
	0.46

	LH
	-0.45
	0.30
	-0.11

	LH x CoL
	-0.60
	0.12
	-0.32

	LB
	-0.38
	0.33
	-0.38




Table 3. Result of the TWINSPAN classification where 11 clusters were selected. Species frequencies and abundances (average pseudospecies cut-levels) are given as SOA in percentage (Odland & Birks, 1999). Average values for environmental and lichen variables are presented in the end of the table. A: Alectoria nigricans - Flavocetraria type (Middle alpine), B: Bryocaulon divergens - Alectoria ochroleuca - Flavocetraria type (Low alpine), C: Flavocetraria-Cladonia type, D: Betula nana - Cladonia alpestris type, E: Cladonia – Cetraria - Vaccinium myrtillus type, F: Empetrum – Pleurozium- Cladonia type, G: Empetrum – Pleurozium – Cetraria type, H: Vaccinium – Nardus stricta type, I: Salix herbacea – Juncus trifidus – Cetraria type, J: Salix – Geranium type, K: Salix herbacea – Nardus stricta type. WASi = Weighted averaged snow indicator value, CoL = Total percentage cover of lichens, CoM = Total percentage cover of mosses, LH = Average lichen podetia height, LH x CoL = Lichen height x Lichen cover (Lichen volume), LB = Measured lichen biomass in g m-2. 
	Vegetation type
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K

	Number of plots
	6
	28
	21
	43
	35
	32
	8
	10
	18
	3
	12

	Arctous alpinus
	8
	8
	1
	2
	 
	5
	 
	 
	 
	 
	1

	Gymomitrium concinnatum 
	33
	1
	10
	2
	4
	 
	 
	 
	 
	 
	 

	Alectoria nigricans  
	44
	1
	2
	 
	 
	 
	 
	 
	 
	 
	 

	Alectoria ochroleuca  
	67
	51
	9
	2
	 
	 
	 
	 
	 
	 
	 

	Bryocaulon divergens
	 
	22
	 
	 
	 
	1
	 
	 
	 
	 
	 

	Flavocetraria cucullata
	39
	29
	50
	5
	5
	5
	 
	 
	 
	 
	 

	Flavocetraria nivalis 
	89
	61
	75
	14
	11
	6
	 
	 
	 
	 
	1

	Cladonia alpestris 
	3
	36
	24
	70
	15
	2
	2
	 
	 
	 
	1

	Cladonia rangiferina
	11
	30
	61
	37
	28
	23
	10
	2
	3
	 
	 

	Loiseleuria procumbens
	11
	1
	 
	5
	1
	9
	2
	 
	3
	 
	 

	Vaccinium vitis-idaea
	33
	20
	41
	19
	37
	19
	19
	5
	17
	 
	6

	Betula nana
	25
	59
	44
	59
	40
	44
	8
	55
	29
	 
	10

	Empetrum nigrum
	36
	49
	34
	38
	59
	72
	60
	37
	59
	17
	 

	Carex bigelowii  
	19
	12
	38
	18
	31
	19
	6
	8
	28
	28
	24

	Polytrichum spp.
	47
	1
	44
	8
	57
	4
	6
	 
	46
	 
	22

	Cetraria spp.
	19
	14
	55
	29
	79
	24
	40
	 
	59
	 
	28

	Cladonia arbuscula
	17
	29
	56
	41
	60
	48
	25
	5
	44
	 
	29

	Cladonia spp. 
	33
	10
	49
	12
	46
	15
	13
	2
	48
	 
	10

	Cladonia uncialis
	6
	5
	31
	12
	38
	13
	4
	 
	27
	 
	15

	Vaccinium uliginosum
	14
	8
	2
	5
	11
	34
	25
	38
	4
	6
	 

	Salix lapponum
	 
	3
	2
	8
	1
	1
	 
	5
	1
	56
	 

	Pleurozium schreberi
	 
	1
	 
	4
	 
	32
	65
	25
	 
	 
	 

	Juncus trifidus
	22
	1
	16
	1
	24
	 
	 
	 
	23
	 
	7

	Avenula flexuosa
	3
	15
	6
	9
	19
	10
	27
	 
	20
	6
	22

	Pinus sylvestris
	 
	 
	 
	2
	 
	1
	13
	 
	 
	 
	 

	Salix herbacea
	22
	2
	6
	4
	24
	4
	2
	5
	56
	11
	50

	Vaccinium myrtillus
	 
	1
	3
	14
	35
	26
	52
	30
	44
	6
	15

	Geranium sylvaticum
	 
	 
	 
	 
	 
	 
	 
	10
	 
	44
	 

	Nardus stricta
	 
	1
	 
	9
	 
	2
	 
	38
	8
	39
	40

	Salix glauca
	 
	 
	 
	1
	 
	1
	 
	25
	 
	44
	1

	Ave. WASi 
	1.8
	2.0
	2.3
	2.7
	3.3
	3.0
	3.4
	4.3
	4.6
	5.3
	6.0

	Ave. Altitude (m)
	1359
	1214
	1306
	1175
	1294
	1078
	934
	1073
	1251
	1062
	1181

	Ave. CoL (%)
	77
	82
	92
	78
	82
	34
	24
	3
	49
	0
	22

	Ave. CoB (%)
	25
	0
	28
	6
	39
	20
	44
	11
	41
	0
	19

	Ave. LH (cm)
	2.9
	6.0
	4.6
	6.9
	3.8
	4.5
	5.2
	0.3
	2.6
	0
	2.2

	Ave. CoL x LH
	244
	478
	430
	561
	317
	153
	159
	6
	137
	0
	61

	Ave. LB (g m2)
	119
	652
	219
	801
	129
	185
	172
	7
	60
	0
	84

	Ave. LB (Grazed plots)
	87
	
	118
	
	103
	155
	
	
	
	
	

	Ave. LB (Not grazed plots)
	183
	652
	296
	802
	154
	215
	172
	7
	60
	0
	84



